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(54) Synchronization detection device and method in DS-CDMA 

value of that time. Thereby, the second code, the third 
code and the first code are detected in order to detect 
the timing and the code type of the first code. Therefore, 
each correlation detection can be conducted at the 
same timing since the matched filtering means conducts 
the correlation detection at high speed holding the re- 
ceived signal and thus, the first code included in the re- 
ceived signal can be Identified at higher speed than be- 
fore. 



(57) In a synchronization detection device and its 
method, codes to be detected can be identified at high 
speed, the supply of the data shift clock (Dclki) 
given to the matched filtering means (82) is stopped at 
desired timing to hold the received signal (81 0) and rep- 
lica code generated at the correlation coefficient gener- 
ation means (83) is switched -to the first, second or third 
replica code at desired timing to detect the correlation 
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applied to a collular radio communication system that a"°^/;y"''"'° 

: c'Slg to the direct sequence<ode dK,is«n -=;^^;;3°^^^^^^^^^ application to the cellular radio 
[0002] The DS-CDMA system is a ™«'P'«2«7^'urronJ access systems ot the future mobile 

communication system has been vigorously 3" provide communication sen^lce Is di- 

communication system. In the cellular radio ^ ^Si^ is provided in each cell and a communication 
vided into cells with a desired size and a ^'';^^^';^^^^Zesr^«^^ having the best communication state, 
terminal device wh«.h is a mobile station is fj^^^^^^^^ a base station to which the mobile station 

[0003] In such cellular radio communication ^^/dTSma cXuiar radio communication system, in order that 
Is connected is generally called as a cell ^J^^ ^ "J,*^ ^^^^^^^^^ ^ ,3d in the receK,ed signal should be trapped 
the base stations use the same frequency, timing of spread cooe inciu 

simultaneously with this cell searching. n<?-CDMA svstem can be classified into two types: a 

[0004] This celluter radio communication perfomied among all base stations; 

synchronous system between base stations in ^^''^^ ^J^P^^f ""'^"^^^^^ is not conducted. Since the synchro- 
and asynchronous system between base stations ,n J^jch^^^^^^^ reference time is set in each base 

nous system between base stations is regulated ^^r^^ 9\S«nd^^^^^ synchronization will be performed 

station using radio waves of the 9'°''«' P°«"'°":"9jj„\^^^^^ as the spread code at timing different 

Scht tse station to be connected only by t^p^^^^^^^^^^ 

[0005] On the other hand, in the asynchronous ^V^^j^^^^" ''^f '^^^^^^ ^ necessary for the mobile station 
'code in order to identify base stations, and ^'j^^^^^^ "^^^Xe in the case of asynchronous system 

to detect timing of the long code as well f^^^^J °' '^^^^^^ longer as compared with the 

between base stations, there Is a dement that the ''"^f '^^'i^^^^^ ,he asynchronous system between 

synchronous system between base ^tj'^- ^"^^^^^^^^^ tJ^rce aTea can be Jdened to areas where GPS 

base station, since it is unnecessary to recewe radio wave^ 

radio wave can not reach. Therefore, if the cell search P^^'^^^" sv^eTbetween base stations, several methods 
[0006] AS a method to speed "P ^f-^;;^^^^^^^^^^^ code among base station as well as 

can be considered. One of these methods is Miat of 'fan^^'"^"9 ^ q, detecting the timing and code 

r^T^ercrtr— ^^^^^^ 

the code timing and code type will be 1 of the control channel as shown in Fig. 1 , 

[0007] More specificalty. the base station has ^^^^i:^^^^^^ group identification short code are combined 
and H fom,s transmission data in At first, a first multiplier 2 sequen- 

by using the signal generation unit 1 . and transmits ttiis tnrougn in ^ ^^^p^^. 

tially spreads input information bit S1 having the ^^^f jf^,"; J^^f^^^^^^^^ S2 to a second multiplier 3. In the 
atively short cycle, that is common in each base station^ f "'I ^J'P"*^^^^^^^^^ cSC is entered and the spread 

second multiplier 3, long code LC having '""SJ/^^^^^^^^^^^ to an adder 5. 

data S2 is successively spread using e^l^ base station and base stations are ident«ied by 

[0008] in this connection, this long '^'^^^.^^ I'^^'^g'P ^s ^^^^ AND circuit 4, and by setting this long code 

::rsig^t.Strs?^r 

Int Jve?whid. the tong code LC ^ masKed « refenre^^° - That stws^^^^^^^^^^^ of long codes LC to be used 
[0009] On the other hand, group identrf.cat.on short "^^^^'^l^^^^ is entered intothe third multiplier 
Lthelignal generation unitlandhasthesamecydeasthec^^^^^^^^^ 

, 6. And this third multiplier 6 «P^-^^ /Jf .^^^^^^^^^ the spread data S5 will be fomied on 
short code GISC and outputs spread data S5 to the aoaer o. in mis. 

the masked segment of long code LC. transmission data S6 for transmitting by the 

[0010] The adder 5. by adding these spread data ^3 a^j" jonri transmission circuit and 

r :=nXrrr=^rr - - - - - 

identification short code GISC is be l^a"^'"^^ '^^^f^^ cSC and group identification short code GISC 
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IZ uansm^sion signal. HoweveMho long ^^^^^^^^ .ong'code LC, s^ce the spread data S5 .s 

fooiS in the case o1 receiving the transm.^.on ^'9"^' =°"*f "'^^^^^^^ firstly the common short code 

Lt tie above timing and identifying the long code -nc^ J .^^^^^^^^ 9 ^.^.^^ ^^^^ ^C. When 

CSC exislingoverthe masked segment ^.^^'f f ^^TSIc Sng "^'^^ ? h 

; is detected the type of group -^^^^^'^'^"l^^^^^^^^^^ code LC included in the received signal and 

ret:,»sss^^^^^^^^^^^ 

P3rAccording.a«erthegrupidentificat.n.^^^^^^^^^^^ . 
Se receded signal can be identified by narrowing down candle onto th g ^^^^^^^^ ^.^^ 
identification short code GISC shr^s - ^^JJ i«ication short code GISC, the time 

bs^r^ej;^^^^^^^^ 

-^rtuhis point, the synchronizati. detec.n r;^^:^^:^^:^^^ 

?nTshown ln%ig.). and as well as ^^^f "Jj^;^^^^^^ More sp « at the time of cell search tfus 

he received signal S10, it determines the tVPe of that long c«ie L ^^^^^ ^^^^^^^^ 

of approximately three cycles of long code cycle. correlation value data S11 stored in the mernory 

ll6] The maximum correlatton detection arc 14 reads ou^Jhe cor ^^^^^^^ ^^^^ , 

3 and detects the data having the 'arg^st correction value ™ signal level included in the 
he largest correlation value is obtained as the ^"^^^^'^^J^^ '",3 .^^^ in.ormation SI 2 showing that timing. 

; thfl laraest value to a threshold determining circuit 1 8. si 2 it qenerates replica code Dqisc. ^^at 

SoiT When the short code the timing shown by the timing 

is the first candidate in the plural number of Sro"P «eni^ ^ ^^,,1 i6. 

information S12 and outputs the jf^",^^^^ the first threshold value for determining 

[0018] on the other hand, the ^^'^^^^^'^^^J^^'^^^^^ond threshold value to determine the type of long code LC 

0 the type of group Identification short code GISC and the ^6^"° ^" threshold data 814. 

'based or^ th'e correction value data S13 and -^to /s th r^^^ °' ^he group Ident^icatK^n short code 

[0019] The swing correlator 17 X '^^^^^^^^^^^^^ reTJft for 1 cycle of the replica code D^isc. 

GISC by the input received signal ^"^ ^V'^^J^^^J^ value data S15 to the judging unit 19. _ 
calculates the correlation value and outputs the ^^^^^^1° transmitted from the sliding correlator 17 exceeds 

,5 fo020] The judging unit 19 judges whether «^^~"«'«J;^'" ^ ' f ^.^^^^^^^^^^ outputting the control signal S16 to 

e f?st thresiioW value or not. and if « does not exc Je^^ 2T0 gyrate replEa code I^,sc. that is the ne)rt 
the short code generator 12. causes th« short ^^^f °Vr^^^,^^ ^ode D^.sc o' the group identification short 

. T;^Z:oZZ.r.J ^-r:::^::^^^'^. the slldmg corrector 17 exceeds .e first 
roozil On the contraiy. If the correlation value date SI* t mns identification short code GISC 

SSoW value, the judging unit 19 judges «]fV^«f^^^^^^^^^^^ hoSn ty that group identrtication short 

showing the group of long codes LC to be d«t«'='«.^,^"; ^iS) in the case where the correlation value data 

cc^e gL to the long code generator 15 as group c.^ud signal S18 to the short code generator 12 
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\ Mho i«n« code LC is entered into the sliding correlator 1 7 atter being 
timing informatton S12. This replica code D^c ^'J^^^ ^urtiplier 16. " . , 

value data S19tothe judging unit 19. .„„„,a,ion value data SI 9 output Irom the sliding correlator 17 exceeds 

[0024] Theiudgingunitigjudgeswhethe^eco^^^^^^^^^^ 

he second threshold value or not. and rf rt does "? ^C, i.e., replica code D^c. Thus, the judging un.l 1 9 

15. causes this to generate the next ^^^f^^'j'f '°^X^^ long code LC in succession and obta.ns the 
ca ses the long code generator 15 ^^Pj^'^^^Jding correl^^^^ 17. ^. 

correlation value data S19 ol that repl«a '^^f^^ ^^^^ si9 to be sent out Irom the sliding correlator 17 

[0025] On the contrary, in the case where the , ^j,, .^en replica code D,c as the long code LC to 

exceeds the second threshold value, the l"dg'ng.""rtJ 9 '"Jf^/J,^' he tn P ^ synchronization 
be detected and outputs information S21 showing ttie ^^1°^ ^^:^^^ cSC detects the timing of the long code 
S teSdevlce 10, 'at the first stage, by detec.ng ^« oi^seco^^ stage, the judging unin9 ider,Wies 

included in the received signal can be 'dentif led correlation value of the common short code 

[0026] At this point, the construction ^I'^f^^^^^ZSTe^^^^^^ signal S10 is the quadratureiphase-sh - 
CSC Shown in Fig. 3 will be shown in Fig. ^- ^'"^^ ™ ^.p^^^se construction as shown in this Fig. 4. Firstly 
keying (QPSK)-modulated, in practicethe -j^ 'J'^'J^red So multijiers 20 and 21 . In the multiplier 20, earner s^ a 
in L matched filter 1 1 , the received signal SI 0 '"J^*;^^ ^^e oscillator 22 by ^2 with the Phase-shrfle 

to be converted to digital in-phase data U, 22 is entered into the '"""iP''^^ ^1 _The 

, [0027] on the other hand, the earner signa S25 ^^^^'^'^ 5,0, ,3kes out a signal element SQ of the 

this to an adder 32. . ^ _ H=ta ill and the orthogonal element replica code Uqr of replica 

0^291 Furthemiore, in the correlator 29, the in-phase da^a Ul J« 9 , 2 are entered. The cor- 

Tdc^ of the common short code OSO^^^^^^^P^'^'^JZX^i^e data U, and the quadrature element 
relator 29 calculates the correlation value U,q (= U, Uqr) between 
renlica code Uqr and outputs this to a differentiator 33. ^gta Uq and the replica code Uqr of the 

So s'-'a%. -n tf>e correlator 30, the .^^XS^thf ^i^value V^o (= * Uor) between the 

riSaTd:^^^^^^^ 

rni:rSra^re-U.a^^^ 

the correlation value Uqi (= Uq u,r) oeiween u h 

output this to the differentiator 33. o„ri the correlation value Uqq and outputs the addition resultent 

Si] Theadder32addsupthecmelat.onvaUieL^^^^^^^^^ 

S"Acco.ingto.eident„^^^^^^^^^^^ 
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„n th« matched filter and the sliding correlator, and basically each 
,he identified group are conducted «ma -nes u.ng he^^^^^^^^ ^^^^^ bed 

processing is conducted at different timtng. When according to the identification method descnbed 

EsthepossibilrtythatthetongcodeLCcannotbe.^^^^^ LC such as detecfng the 

Ive. this'possibi<«y is avoided by extending the e^tr^^t on P ^^^^^.^^^^ ^, i,ent.fy.ng long 

correlation values of the overall long codes LC, but ca 

codes LC. . is to provide a synchronization detection devce whu:h can 

roo331 in view of the foregoing, an object of this invenmn 

Sritely identify codes to be detected at high speed ^^^^^^^ by the provision of a synchroni- 

Im^^ The foregoing obiecl and °ther ob,ec^ — ave ^^^^^ 

zation detection device for receiving a signal "^"^^^l^^^ lor detecting the timing and code type of the 

Msx code and the third code to specify the 9'°"P "^'j^^ J^^J^^ device comprises a matched filtering means 
firi cie included in the receK,ed signal. The ^V^'^^'""^!" ''^^^^^^ the first, L second or the third code and 
0 receiving the first, the second or the thi^l/^P'^ja c«ie ^^^^^^^^^^^ « ^ ,,^^ed signal as we 

dJt cting th'e correlatbn value between the 

as caoturinq the received signal based on the data shift clocMO oe ^^^^^.^^ ^^^^ a d a 

?o "ene 2g the first, the second or the third -P'^^f^.^^^.^t' L timing and causing the matched 
control means for, as well as stopping the supply of data ^f"";"^^^ ^ ^ed at the correlation coefficient 
£ n means to hold the receded signal, ^-tch^ "^^^^^^^^^^^ fdesired timing and detecting the then correlation 

^'ZZ^^o. to be g.en to -J-^^r^^^^^ 

Sed signal is held, and the replica code f correlation value. Thereby, the second 

the first, the second or the third replica codeat ^^^'^^^^ ''"'^c^^^^^^^^^ timing and code type of the first code are 
ccie the third code and the first code are ^^^^^^^^^^".^^ ^^^^^^^^^ detection at high speed holding the re- 
dmected. Therefore, the matched filtering '"^^"^J" "^^^rf^i^ap^^^^^ same timing, and thereby the first 

cled signal and each correlation deteclton can be """f as T^^^^ with the conventional device. 
To^^tcSded in the received signal can be ' -^^/^^J^S ''''''' 

, SLrrini-Snc^^^ 

. SStirarrgrs^wingthec^stru^^^^^^ 

rgL™F'aretimingchartsexp.iningthec^^^^^^^^^^ 

-.";^i3ab.oc.diag.mshowing.e— 
Figs 1 3A to 1 31 are timing charts explaining the correlation vai 

r» . a , 

embodiment; , ripcoder" 
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'coo.ro.ir9 ^ cm. blocw * ^T"" sh=n CO* CSC and 9-oP 

the number o1 stages of the shift registers A2K ^"^^ " ^ „ ^j^h a bit string of received signal SI 0 is se- 
l transrr^itted from the -^'"pliers oH^^^^^^^^^^^ 

quentially input to the shift 'eg'ster42A^ Also the shmregsters^ ^^.^^ ^^^^^ 

3l and sequentially shifts the bits of the received ^'9"^'/ 0 basea^ P ^.^^ ^.^ ^^^.p,,^^ ^3 

?0039] Moreover, the matched filter 42 erUers «ach ^Jf tf^a i^Siereach bit to be sent from each register of the 
lach muniplier of the coefficient ^-^f'^!^X'2 ^iMiplier 42B. Thus, in the matched finer 42. by 
shift register 42A by each bit of replica 'fl^^J^^.^^'^^^^^^^, of the coefficient multiplier 42B with the com- 
combining the multiplication result to be — ^^/^^d S-e esu«ant correlation value S30 will be transmrtted. 
bining circuit 42C, the correlation value S30 e ^"f^^^^^^ ^ o, ,he common short code CSC or 

[0040] The Short code generator 44 is a <=''^""J° 9;"°;^^^ '^^^^ the replica code Dcsc or Ds.sc 

L Jca code O3.sc ot the ^^^^^^^^^^^^^^^ This re,.a code Dcsc or D3.sc is entered 

based on the control signal 831 to be tra"srni«ea correlation-detected, 
into the matched filter 42 via the mult.pl^r *3^;j^^f^.,3"^^^ a replica code D^ of the long code 

10041] on the other hand, the long code gone^or 45 's « °^ra^« 9 ,^t,oller 41 and is output 

LC. in Which the replica code D,c -s 9f "^J^J^,*^ J Cp'ed "ol other end of input tem^inal of the AND circuit 
,0 the AND circuit 46. A mask control signal Sm^^^ ^^^ ^ replica code D^c is sent out from the AND 

and thus, on^ when the level of .'"-^^^^^^^ 'f^^^ ^^^^ I, AND drcurt 46, the replica code D,c is entered 

, rtL^rpTerTanTan^^^^^^^^^^ 

'^ta D™ and the value of correction value 830 1^^^^^^ 
value S^ exceeds the value of threshdd data [^^^^^^^ 

£ 41 . The controller 41 outputs a desired ^^l" ^a,^^^^^^ to the comparator 47 as threshold data D^h. 

the threshold value determined "^V^^^^^^J^^^^^^^^^ to input the receh,ed signal 810 only for the 

[0043] AS Shown in Fig. 7. the t.mer 48 « ,he group Wentification short code G18C. and 

ength of one cycle T1 of the common short '^"^^ J^^^^ ,,"3"^^ l^ . sterts the counting operation and after 

is shortened. . . „ H«t«rtion device 40 the processing procedures for identifying the long 

• [0044] At this point, in this synchronization teflon device 40 tn p processing from the timing 

.5 code LC included in the receK/ed signal 810 wj J« ^j^^'T '^/^ ,'3^^^^^ ,he group kJentification short code 

. sra^d^r^ ^ """"" '° 

rr^n the case . .entifying the group . f - ^^^^^^ 
S e V™,trdLcting the common short code CS^^^^^^^^^^^ 

^Ooie] Then, at the following step SP4, the controHer • ^"P^'J^^ start the correlation value calculation 
KLsesthe hold stateof the matchedfilter42andmake^^^^^^^^^ 

55 operation.AtthenextstepSP5.thecontroHer41,udgesw^^^^^^^^ 

„!er 42 exceeds the first threshold value V^^ 0 not ^'^^^ ^P^« ^alue 830 exceeds the first threshold 
correlation value 830 w«h the first ^J-sho'd value V^ ^d^ ^.^ ^^^^^ ^ 

value Vth,. outputs detection data Sqet. so that the controller 
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taction data Sqet is obtained or not. correlation value S30 exceeds the first threshold value Vthi. 

mm AS a rlsult of judgment in this step SP5 rt »^,^^°""^^^;f,om^on short code CSC has been detected. At 
S« controHer 41 rrioves to the following step SP6 assurn.ng ^^'a^he c^^^ ^, ,^,6 matched filter 42 by stopping the 
rh:rsS:hecontro,.er41stopsb^^^^^^^^^^^ 

ooeration clock Dcu^o supplied to the ^ ^^e shift register 42A. 

Inal S10 of the tl;!^e when the common ^^ort code CSC ^^^^^^ ,,,,3,^,^ value V^^ for detecting the group 

SbI At the following step SP7, the con rol^r 41 sets the seco ^^^^^^^^^ ^ 

Seererrsrrrovrthe^^^^^^ 

is a resi the correlation value S30 does not exceed group identification short 

fhe step 0 ^'"Tl JeoTpCi^^ °" '"^^ correlation value 

Se G^SC, replica code D^^. and returning to *«^.^!fPf^f^X identification short code GISC successively and 
S A cordin ^. as a result of 9en--^'"9 ^^^^^^^ eTceec^^ he second threshold value V^, the oont«^^^^ 

judgingthecorre^tion values S30. « the corre^-on v^^^^^^^^ identificatton short code GISC 

41 moves to the step SP11 and temiinates the P^^;^"^ ^ould be obtained an affimiatwe result at the 

cou7d be ident^ied. As a matter of course, the -P'"- received signal S10. Moreover. « the group 

cu,D SP9 becomes group identification short code G SC ^'sung 1 identification short code GISC is 

Sion ^^^^^^ oL GISC can be ^^ected^^j^^e t^^^^^^^ LC can be identmed 

nSerted wrth respect to the long code LC is ^J^^^^^.^'eo Jd Te^^^ this means that the type of long code LC 
Moreover, since the group identification short «f ° identification short code GISC shows. 

Z the received signal SIO could be ^P^J^f 9^°"^ ^rreliton detectton timing of short codes. The correlat on 
ioBOl in this connection. Fig. 7D -"^^^^J^^^J"^^^^^^^ short code CSC existing over the masked 

value S30 of the replica code Dcsc becomes large when tn ^^^^ correlation value S30 

seqment is captured in the shHt register 42A of the ^3 received signal SIO in which common 

of replica code Dqisc can oe qbio DmuiriPd 
common short code CSC. identification of long code LC will be explained^ Provideo 

[0051] Then, referring to Fig. 9, the Proce^^S "P ^° "e ietected by the processing shown in Fig. B and 
s hat in this Fig. 9. the group '^entHication sho^ co^^^^^^^ ,„,,^i„entV ^e^^ -gna^^ 

the long code LC will be identrfied using this group oent""^" outputting the control signal S31 

AS shoL in this Fig. 9, at the step SP21 following ^'^^^^^^J^^' identification short code GIS detected 
^usestheshortcodegenerato^U^^^^^^^^^^ 

earlier. At the following step SP22, ine conuo. , . „ ,ho 

^ tification short code GISC to the comparator 47. ^, ^^^^^ ^Uer 42 by supp ymg the 

« the comparator 47. correlation value S30 exceeds the third threshold value Vt^. the 

s. ,».p«t 10 w repica code Du: ol »» W ti has =Bp5«l <» "» >^»; "If*' 

i:^j°irr rr sr:.:^ ".r « » — - - 
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. .u V, con <5P30 the controller 41 causes the the long code generator 45 
Dcsc of the common short code CSC At "f^f Pj^^^^^^^^^ by outputting the control signal S32 to the • 
,0 generate the first candidate of the long ^'^^^^^^^^ 'by switching the mask control signal S„sk 1° 

ong code generator 45. Then, at the next step SP31 he contra^er ^ y ^ ^ ^^^^ 

he level -H- outputs the replica code D,c 9^ .IJIS 1 S ^of the common short code CSC by the replica code 
Which is Obtained by P'V'^JJ^^l'^S Jf^Th ' he -etched f-.er 42 cafculates the correfet,on 
of the long code LC, is supplied to the matched fitter 4J ^^.^ ^^^^^^^ ^2A. 

vaTue between this replica code DR and the ^ J"^ f ^^^^^^^ J correction value 830 transmitted from the 

[0056] At the following step SP32. the controller 41 l^'la™'"^^^ ^ ,,om the comparator 

Lched finer 42 exceeds the fourth threshdd va^^^^^^^ 

47. As a result, if the correlation value 830 has "^^^'^^f^'" ^^J^^^^, ,he next candidate of the long code LC. replica 

assuming that the long code LC could be >den«'t'ed- ^^^^^.^^^ 3„.,^,„e result at the 

rooST] in this case, as a matter of course, '^l^ ;^\P'^^°°' Moreover, in the case of identifying the long 
step SP32 becomes the long code LC exrsfng '"f ^l^^^^^^g ^^^^^^^^ step SP24 in Fig. 9 can be omMed. 
code LC just after the processing shown .n F.g. P"^^^^';9j;° ^^e correlation detection timing of the group 
mOSBl n this connectton. Fig. 7E and 7F show ^^^^J^^^ code LC. Mora specifically, after the 

SenScation short code GISC and ^^^^^-'^^^^^ZZr^^^^ 1°' ^TT' 

correlation value 830 of the replica D*;'^^^'^,^^''^^!''^^^^ code 6,c of the long code LC is calculatad, so 
the correlation value 830 of this received ° « J;^^^^^^^^^^ ,„e which is approximate^ the time T1 etepsed 

that the correlation detection timing of the long code °e detected 

Sf r the correlation of the group ^^^^^^^^^^^^^^ the timing o, long cc^ie LC is detected 

[0059] According to the foregoing '"^^^^ ^Ce^^^^^ in '^^^^ ^'9""' ° "'"""^ ' 
ly detecting the common short code signal SIC of the time when the comrr^ 

replica code Dcsc o' the common short oo j CSC. Then, heading ^^,^^,.^g ^,,3,3,0,, between hat 

short code CSC was detected in the matched ''"^r 42^a'id J 3,5^, the group identrfica ion 

received signal SIO and the replica ^^^^ ° f ' J^^tT^ 

Lhort code GI8C in the received signal S10 is identified When 9;°"P ^ t^e received signal 810 is 

he ec?.ed signal 810 foltowing the group f n^he ct^^^^ the received signal 810 and the 

held in the matched filter 42. and by ^^^"f "^'^''^ f signal 810 Is identified, 

replica code D^c of the long code LC, the long code "-f '"j^^^^^^^^'^f,'^^^ short code CSC to the identification 

ToU inthls^^se. sincedunngthe^^js.^^^^^^^^^^ ^3 ^.^TS'o a'nd th^ 

i of the group identification short code G'SC, the '^^^^^"^ ^ ■ conducted to the received signal S10 and the 
detected is held in the matched filter 42 Je jor^^^^" tZT^lZ processing does not occur as compared 
group identification short code GISC is 'dentrfied, the P^ short code CSC and identrty 

with fhe conventional method to capture the "^^^in^"^' ^^'^^^^^ code CSC thoroughly once, and thus the 
L group identHication short code GISC «««;^'^«t«'=*'"9j;' f e,sc can be shortened. Also, in that 

. t r^e'necessary for processing till identifyirig «\« ^roj^^^^^^^^^^^ ^ ,eceK,ed signal SIC. so 

^ Moreover, during the processing from t^^enfifica^^ 
« dentification of the long code LC, the received s,gn^^^^ 810 for the le gtt. o 

signal 810 of the time when the group identrtication ^ ^ ,his received signal SIO, so that 

SLfied by detecting the partial correlation t,^^^^^^^^^ 

theprocessingtillidentityingthelongcodeLCcanbeconduct^^^^ P ^^^^ switching replica 

[00621 According to the foregoing '^^"^•^f '^nr^^t^^^^ detection Is conducted to identify each 

so codes DCSC, DG18C and DLC with respect to hat da^a^ and me corre ^^^^ ^ ^^^^ ,,3 

code, the processing-up to the identification of long code LC can 

conventional case. ^nrrfllation detecting device for obtaining timing of the long code 

ss GISC. . Hcinnai SIO to be correlation-detected is entered, and the matched filter 

r00641 in the matched filter 51 the received signal 810 to be c°"e« ^^^^ ,0 
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r. o«H n o1 the common short code CSC and the group 

cSler 53 and oulpuls these to the matched fitterSi^ ^^^^^.^^ ^^^^^^.^g 50 will be tia- 

oJeTl At this point, the correlation detect-on ^f^.^^f ^ J,^^ 3,own in Figs. 11 Aand 11B, in ths short code . 

scribed in detail referring to timing charts shown ,n F.gs. ^ to ^^ ^^^ approximately middle timing with respec to 

rcJr^tion detecting device 50, "J^f ^^^^^^^^^^^^ the' received signal S10 are captured ,n.o the 

:.e=;Se;:;rrgC^^^^^^ 

S l--er. in the short correlation '^^'f '"^/^^^^^^^ which the level o. the data s m 

erates replica code Dcsc o' the common short code CSC ovm tf, g ^^^^ ^^^^ ^^^^ , 

w^i, n is "L" and generates replica code Dqisc ot ^.'^"^ . „ ™d are alternatively generated 

within one cycle of the data shift clock Dclki ■ correlation values between each of replica codes Dcsc 

The matched filter 51 . by "''^^t^^S^ entered into the shm register, generate the 

and Dr.,c to be generated at such timing and the ^^L^'^^^ shown in Fig. 11D. 

delation values S40 on the replica codes Dcsc and °f 'f^^'^J^'^'^^^ Dclk2 ot which level becomes -H" at the 
foSTof As shown in Fig. HE, the controller 53 generates date latch ^l^t^ "cl^ ^ ^^^^^ correlatK^n 

Sof S noting the co.e.at.n ^ date .tch clock Dc^, and 

value S40 on the replica code Dqisc by latcning 

transmits this as the correlation value &41 . S41 to the correlation value S40 

[0071] Then, as shown in Fig. 11 F, in the ff;2o?the replica code Dcsc- combined correlation value S42 m 

S. the timing of outputting the correlati^ ^^"/^^Jj^ ^ t r^^^^^^ ^^'"^ °" '"''"^ 
which the correlation value on the replica code Dgisc and tne j^g^ correlation value S42 wrth the 

obtained. And » the timing of long code LC is ^e^^^f code LC can be detected considering 

;:;red threshold value as ---^^^^^^^^^^^ OISC^ and thus, the timing of long code UC 

both the common short code CSC ana me yiu y 

can be detected with high precision. ^ correlation value S41 on the repi ca 

oStz Note that, the correlation value S40 °; '^^^^^^^^^^^^^^^^ 

code Lisc are combined in the adder 55. However, '^"^^"'y value S42 can be calculated and his 

vJue rate between replica codes Dcsc and D^isc -n "'i^jf^e ling detection considering each correlation 
Sreli value ratio can be transmuted Wj;^^;^«^^^^^^^^^ IV, TheL^g of long code ^-C - b^^^^^^^^ 

rh^P^^e^^^^^^ 

rrenrgtcrnr r r ^^^^^ - - - — ^ 

ZrS^^ '0 the foregoing construction, by — ^^^^^^^^^^^ 
Kte sSming Of the matched fitter 51 . alm^^^^^^^^^^ 

calculated and the combined correlation value S42 ^ ''atoulalea s^ ^e conducted 

h?her preciston if the timing detection of long co^e ^C -n^^^^^^^^^^^ ^,^33 shift keying (QPSK) modu^ted the 

in General, since ^^-^071^^1^ ^^^^^^^^^^^ construction. Here, the matched fitter having four- 
SO matched filter shown in Figs. 5 and 10 praciicaiiy n -r 

ra0761 HiecorrelalotsSl '"'^^''"^'^yT""JfS^)t«co,M>^i^ aMl 62 sequsntialy capture Ihe 
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ronlica code for correlation detection based 
The chelation cWm. 9»»»to, 63 i a '^^f J^'|„7c,-admu,. «e™"t ™pli=. oo* U„ o.. 

OTinerwH"^ / iimi \ hetween respective replica 

?o1?r'^hecorre^tor61 detects thecorre^tionva.uesU„(=^ 

Ses U I Uop to be supplied altematK^ely as the correlation coefficiem^^^^^ gS ,atch-holds the correction value 
adSer 6%" and latc^circuit |- "^^^^^^^^^^ - .e supplied trom the controller 64 and 
1 1 nut of the correlation value S51 oasea on uio 

X this to the di«erentiator 67 as the ^^^^^^^ correlatton values U^, (= Uo * U,r) and U«, (= 

^9] on the other hand, the correlator 62 ^'t^"^^^^;^^^^^^^^^^^ .^e^atively as the correlation coeff.c.ent ^d the 
IJ. * Uor) between respective replica codes U,r, differentiator 67 and the match circuit 6a 

^u°adSu!e data U„ and outputs these -J^^ '^^^^ value S53 based on the da^ latch Cock 

The latch circuit 68 latch holds the correlation value Uqq om o correlation value S54. 

and the correlation value U,Q to be suppuad as the correia 

X/ /-II . u.^^ to the squaring circuit 70. „=nnetivalv with the squaring circuits 69 ana /u, 

wo » warn.. *« W"** ^„^„, ge„,«or 63 gan.-aaa ».» W«=a 

lOOMl Fu*ermors, as shown n Fig. 130. 1~ '»™»" ^ o-u,, S V a^l " 9«na'al»8 Ihe reploa 

, '™?h.so .lament »" »• "9n»« In '"•^.^^^"dau sSJlock DouK, « -H- And thus .apl|Ca 

' S" r rr.;^ s;^:^; u:x«"i - Vrr s 'ZT^'^i^-^ 

II o«w M alternativelv as shown in Fig. 1 3E. . u:.u iq^qi becomes "H" at the 

. '^Z,''''';:t^^TC^^ ^^^ controller 9-erates^ta^^^^^^^^^^^ J^^^^ ,e holds the 

- g of generating correlation values U„ and Uoo on t^^ '^Pj^^^^^^^^^^ .merentiator 67. Similariy, the latch 
cStion value U,q based on this data latoh ctock Jcl^^"^ ^ outputs this to the adder 65. 

circuTee holds the correlation value Uqq based on he u„ + Uqq) by adding the correlation 

S] AS shown in Fig. 13G. the '^'^^^^.^'^^^^^^^^^^^ U„ from the corrector 61. 

4S value Un« to the correlation value U„ at the timing <>' . ^ . by subtracting the correlation value U,q 

SmLKdKferentiator 67 catoulates the correlation val e VQ U^^^^^^^ ^^^^^^^^^ 32. 

fZ uJe correlation value Uq, at the timing of tr^n^mrtting me corretet.^^^^^^^^^ a ^^^^^^ ^^^^^^ and 

w" the above arrangement, after ^nTt^e ^^^^^^^^^ corresponding to the repltea 

70 respectively, by adding these doubled results V.^ and V«. 
so code to be correlafran^etected can be obtained^ correlation coefficients U,„ and Uqr are alternatively gen- 

POM] Accordingly, - the case of this matched fi^^^^ 

compared with the conventional device. ^.^^rdinotosecondembodimentof this invention will be described. 

r,^TST.s:sr::r=r<ss^dav.a .co^n, , and ^» 



10 



EP 0 944 178 A2 



10 



75 



20 



25 



..e LC inc.. . .e .... s.na, S. . ^^^3:1^ t 

[0091] Also in the case of this embodiment. ^^'^J^f '^^J^^^^^^^ i„,emal shift register based on the data shrtt 
Ltched r.«er 82 sequent^lly «"^f n;°r,^;rmltrec^^^^^^^ sequentially calculates the correlation value 
Clock DcLKi supplied from the controller code D„ to be corretetion^etected that -s 

^e^thTc^rrrs^ 

Thecorre.tioncoe«icientgenerato.3^^^^^^^^ 

code D3,sc of the group identtficat.on f°'l^t'''f^'''^o. based on the control signal S61 from the controller 

short code CSC is multiplied by the rep ca ^^^^c^^ ^ ' ^^elation-detected. 

8 1 , and transmits this to the matched filter 82 ^ ^ ^^J^^^^^^ ^f the correlation values S60 to be transmrtted 

;rLrhrs2^-~^ 

St r^^^^^^^ x:^^^^^-^^ - - - ^^^^^ 

outputs the correlation value S60 as ;"s co^^at^^ jJrtHTcontroller 81 and compares the threshold value 
roo95] The comparator 87 rece^/es threshold ^^J^ '^^ s64, and if the value of the correlation value 
Ihich this threshold data shows with the 'f to the controller 81 . 

S64 exceeds the threshold value, the "^-^^/J^^ Yo^^'Jd om the cStfoller 81 , counts up to the time of the 
[0096] The first timer 88, receMng a count ^^^^^^^ ended, outputs count end infom^ation S66 

mask cycle T^k of long code LC shown ,n F.gJ _ ^"'^ ^J^^^^^™ command S67 from the contrdler 81 . 
,0 the controller 81 . Moreover, when the .^^=^'^^^^•'7^; J^;, '^^g the parttel correlation (more precisely the time 

Lve will be explained more spe«^^^^^^^^^ 

-raiifgrerrd"^ 

: Ther.rstPNdecoder90.adecoder.^^^^^^^^^^^^ 

r C?C or GlSclt once and outputs Jj-^^^-J .ep.k. code of the long code LC 

[0099] on the other hand, the second PN ^'f^'^J^^ ^a^^ corresponding to the length for just one cycle of 
, or detecting the partial correlatton. and senera^ ^9 C^ or^^J^^ ,^^9 ,C to be supplied frorn the 

r 95 ' ^e r:tr93. and outputs this as -plica c.e^ o, tbej:ng oo^^, C ^^^^ ^ 

mm When the data decoder 94 receives the inrtial ^^'"^^°LC-l^a ^ t^^^^ ^, ,^e following short 

s KLi value D1 for generating the Pf^^' '^^^^^^^^^^^^ D1 based on the data latch clock 

crpr=~^^ 

Soi] Note that, upon receivingthesecond,nrt«^valueD,c,,^^^ ^, „^ ,„„,^i„g 3,ort 
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^«^He». « pn«lp» ot plica ^J'J'"'-'^'/,." ^^^^.^l" FN .to*. » « PN95. 1" «^ 

D8 PN code is sequentially transmitted , . _ no the output OO at T=0 becomes 10. and wtnen T-1 , the 
foiOSl supposing .8 ~ .0 to J° ut Ol t,ecomes II . Moreover, at that time the resu« 

--rrri. o, ex^s^e oh calcu... o, and IS are 
Similarly, when T=2, the output 02 becomes ^"JJJ^' ^^^^ ^e transmrtted from the. PN decoder 100 
entSd in 0 the register 08. Repeating this operation. ^V^^'^J^J^^ ^alue of the predetem,ined t.me. 
become ioL values 10 to 18, or the resuft of ^fo to 19 can be expressed by the exclus^ 

^^^^^^^ 

foTsT; once at .e s^e ^ to generate delay time for abso..ng 

me operation time in the exclusive OR circuits EX1 to EX1 1^ ^^^,„3j,3 qR circuit 

0107^^ The first and the second PN decoders 90 and ^^^^^^ '"T'^ ^ ^^e first PN decoder 90. this first PN 

based on tie principle described above. When the ^^^^^^^^^^^^ ,epllc code Do.sc ot the group iden- 

SSer 90 generates replica code °csc °t th^^^ 0, Jor D^.. is .o me -cc^ 

S h' synchronization detection device 80, the ^rrelajon de^^^^^^^^^^ g,„,^,es codes 

, sr"rj:e..epa..ic^^^^^^^^^^^ 

r it is desirous to generate the partial code having a ' f . ^3,^6 in the shift register. Thus, 

hfpS ^code generation of the PN decoder. ^"^P";,^^ ^^^^^^^^^ into the second PN decoder 

nhe S in the sh«t register at the ^-^J^^^^^^^^^^^ the circurt construction. The tasK 

91 the partial code of the desired phase can be easjy gen ^,^3 
s o Ihe d^ta decoder 95 described above ^ to '^^'^"f;^^^^^^^^^^^^^ be ex^ned. In general, the value in me sh J 
?0 101 Here, the principle of data calculation ,n J^^^^^^^^^^^^ qR calculation of the initial value of the shift 
Sratthepredetem.inedtimeT = Xc^^^^^^^^^^^ 

'iter at T = 9 can be expressed as fo.lo.ng equation (1). 
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(1) 



10001000 
01000100 
00100010 
00010001 
0 0 001000 
10001100 
01000110 

00100011 
00010001 

. V taken as A shown by the following equation (2), this is a matrix tor obtaining the 
[0111] If this transform ^"^f'"'', '^.^ " ^^^^^^^^ the reference time: 

value in the shift register when the time 9 has passe 
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(2) 
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^ 10' in the shilt register as the initial value at T - 9. 
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- - — ?on;'; excusive OB — EX20 ^^^^^^^^ ^^^^^ ,,,,,,, 

?m 1 di Se dl decoder 95 described above is formed only by ^^^^ , the fixed time as an input, 

° d condurg?hetc.usi^ the following phase, in this 

U generates the initial value Dlc-int tor generat.ng pan.alc«le oi g ^ ^^^.^^ ^ 

foi 1 61 AS shown in Fig. 1 9, in the case of .dentrtyi-^g the ^^ort code CSC as the control s.gnal 

S generate replica code Dcsc of the common short code CSa ^^^^^^ jhe 
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comparator 8. T.en, at t.e next step SP.3. .PP^9-a ^ ^^^^-^^^^^ 

81 releases the hold state ol the matched 7^^/. signal SIO and the replica code Dcsc 
,hematchedfmerB2startsthecorre^t|onvalueca^^^^^^^ 8 ^^^^^ ^^„3^rt,ed from 

[0118] At the toltowing step SP44. the controller f ^^^^^^ ^^J^^J^ 3_eci,ically, the comparator 89 compares the 
he matched filter 82 exceeds the first threshold L when the correlation value S64 

correlation value S64 supplied via the adder 85 ^^^^^^^^^^ the controller 81 conducts this 

exceeds the first threshold value V^, . the detection 'j'^'^ fDET's sent out. 

judgment based on whether this detection data fo^'^ ^alue S60 supplied from the matched fitter 

0119] AS a result of this judgment in th.s step Sf'^. ^J^en the corre^^^^^^^^ SP4 assuming that the common 

\2 exLeds the first threshold .he con«^^^^^ '^^^ the'correlation value S60 of the Ume 

long code LC by transmuting a count ^^-^^^^^^f ^^^^^^^^ from th first timer 88, judges whether the 

SP48 and if the mask cycle time has passed it ^'"^^^l!^^^^^^^,,^^^^ s60 supplied from the matched filter 
[0121] At the step SP48, the controller 81 J^;^°;^^;3S"jr" ^^^^^^^ value S60 exceeds the second 
82 exceeds the second threshold value ^thz °r n.M^M a M ^^^^^^.^^ 
threshold valueVTH2.thecontroller81 returns to*.es^epSP«^^^^^ 
threshold valueV^andrepeatsthesameprocessngOnhe^^^^^^^ 

correlation value in the mask cycle ^mk or "Oj. correlation value in the mask cycle Tmk «s Selected the con- 

code CSC is detected in the shift register. „„ttinivinQ the second threshold value Vth2 set finally to the 

[0123] At the following step SP50, the controller '""J '^"^^^^^^^^^^^^^ 33 t^e third threshold value 

LpLator 87 by the ^^^^'^^-^'^^^^^^'^^^^^ the controller 81 . suppling the «.itial 

for detecting group identrf.cat.on short code G'SC. At the o^w g .^^^^^^^^ code GISC to the f.rst 

> code Doisc- ^„,,„„„ 81 iudaes whether the correlation value S60 output from the matched 

[0124] At the following step SP52. the controller 81 )"°9«'J^"^^^^^ data .SnpTlra'" ^"^^ comparator 87. As 

Iter 82 exceeds the third threshold value y^3 Sf^lTJ^^^^^^^^^^ thfcontroller 81 proceeds to the 

a result, if the correlation value S60 has "^l^'j^ f ^^^J^^^^^^^^^^ the n™^ candidate replK^a code Do,sc of 

and determining the correlation value S60. if /^'^ ^^^^^^^ t^at the group identification short code 

controller 81 moves to the step SP54 and '^^^J^^f ^^^^^^^^^^ obLed the affimiat^^e result at 

-.0 GISC can be identified. In this case, as a in the?^eived signal SIO. Also, if the group 

the step SP52 becomes the group '^jf 2°^,"^!^^^^^^^^^ tie group identiffcatton short code GISC is 

identrfication short code GISC could be '^^^^^'^i.f/^ "J,^^^^^^ ccSe LC can be detected. Moreover. 
Inserted in the long code LC ^ l^^);^- ^f^^.J";^^;;^^^^^^^^^ 

because the group identification short ^^^^^'^.^ 3^^^^^^^ g^oup identrfication short code GISC. 
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n Act a result at time t2, it the 

correlation value S60 from the '^»=';f ^ ''"'J^f/J'^'^^VsL st^^^ ^ ''""^ 

S60 of that time as the second threshold value ^tj^ ^'^^ ^^^^ threshold value V^. 
SSelation value S60 supplied again from the fl'^^f^^l^^^.^^u. S60 exceeds the second threshold value 
rai271 AS a result, as shown in Figs. 21 A o 21 « '^e '^^^^^^^ s60 is set again as the second threshold 

V„,atthe time t3 before the firsttimer 88 stops ^3,,, S60 that exceeds the second 

v^ue Vth2. and the first timer 88 starts. ^ a ^^uM «we is no c^ ^^^^^^^ ,,^3 po,„, 

threshoWvalue before the first timer 88 stops, the ^UPP V o' moreoveUhe value of the correlation 

4 o ca^^^^^^^^ rn^ched filter 82 to hold receiv^ jn^^^^^^^^^^ ,^ ^^3, 33,,, threshold 
lalue S60 detected at the time point t3 Which .s mu«^ph^^ 

value V™, Furthermore, the replica code Dq,sc. ^^''^"Jf 

GISC is generated from the correlation coefficient generato B3_^ 

S] Undersuchconditionsthevalueofthecorre^ionva^^^^^^ 

5 h tie third threshold value V^, and ^ ^^LT^^^^^^ value S60 is be detemjined^ a resu I 
,he next candidate replica ^<^^^2r^0e£B^^TZ threshold value V^hs. the then repl«a coj Do,sc J 
at the time point t5 if the correlation value f 7,^3 ^^^^^^ signal S10 and the processing is terminated 

detem,ined as the group J— ^ ^^^."^ ^^glp cJent«ication'short code GISC is identified according to 
Thus, in this synchronization detection device BU, tne g f 

the processing described above. idantification will be explained referring to Fig. 20. In Fig. 20, 

roi29] Next, the processing up to the ^"^^.^^ ^'^^^^^^^ 

issumingthatthegtoup identification short code GISC could be ^^^^ P ^^^^ ,.^3 ^, intermittently 

fn F^g. 19, the long code LC is identffied using S^J^^Pj^^^'J^^^rt 'tep SP60. the controller 81 , firstly by giving 
ece?tion. As shown in this Fig. 20, at the step SP^l following thes^rt p ^^.^^ ^^^^^ 

the inrtial value D^.nr to generate '"Jt^^P-'f^^^^^^ GISC to the first PN decoder 90 of the corre^ 

.0 generate the repl^ac^^^^^^^^^ 

lation coefficient generator 83 aitemaiiveiy, ^ 

Dcsc and the replica code Dq.sc a'ternatwety. ^^^^^^ Vxm tor detecting both 

r01301 Then at the following step SP62, the controHer 81 sets me o ^^^^ ,g„o„ing step SP63, 

oml Short code CSC and ^-^P '^rt^^?t;e mltS^^^^^ "^Tes the hold stateof the matched finer 
the controller 81 , gwing the data shrft '^''^^ ^cuci to the -^^^^^^^ ^ „3 ^3,,,e, fi„er 82, receiving 

62 and makes the matched filter 82 start '^'^^'^'f'ZMZZ cycle of the data shift clock Dcukv calculates 
the replica codes Dcsc and Dcsc to be supp ed anemat«,ely wi^m^e y^ ^^^^^^ 
,he correction value between respectme ^epl'ca ^^^.^ ,3,eh clock Dcu<2 to the latch arcuit 

I . ogji *ronemittpri from the 



the correiaiion vdiuo ^w-r , tt, 

«, ,ad.r B5 exceed. *o lo«* th™*oM vale. y™ """^ ™ ^,a,,h,iog««,re8hokJ«le.v™, m,comr*r 

45 correlation. ^ ^ -.^..^ virtiether the time T1 has passed or not, based on the 

[0133] At the following step SP66, the controller 81 l"d9«s wn^^^^ ^^^,^^,,3^ 81 proceeds to 

ount stop information S68 from the timer 89. And ''j^^J to supply to the matched f.«er 
r ^biS Z^^:^^' "hed finer 82, and n«kes this ho. the received signal 

Se comparator 87. At the next step SP69, s"PP'y"^9 the -nrt^^ ^^^^^^^^ 83 ,^,,oller 81 

he common short code CSC to the first PN decod r 90of the co jetet.on 9 ^^^^ 

causes the first PN decoder 90 to generate ^^^^^^^.'^^^ "he second PN decoder 91 of the correlat|on 
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de^e 9 generatelhe next candidate replica code D,c ^^^"^J^^r^'candidate replica codes D.c with si^rited 
on MeStion value S60. To be more prec.se, ^'^''Z^^m TS^^^b^ AsaresuK, H there isnocorrelat.on 

SiSt^ ir, this case, as a matter of course, the J^P''^^ "l^^ ^ case o1 identifying the long code LC 

^ of i omTcommon short code CSC for detecting ^^''^^"^ "^"^^^^^^^ ,eplica code Dcsc sequent«lly 
:?d c« the correlation value seo^^^--^^^^^^^^^^^ detection ^ev^^^O^i^g"? 

;Lo1d3.scO. the group identjica^^^^ 
signal S10 of the time when the common short code csu .s ^^^^^^ ,eplica code Dq,sc 

Zx received signal SIO and the repl.ca c'^^jWjJ^^^^ ^ .J^^^^, g«,up identificat.on short code GISC 
, SLification Short code GISC. the ^y^^^-^J! J^Te,^^^^^^^^^^ Z second threshold value or not 

by judging whether that correlation value S60 received signal SIO for calculating parta co re 

Koi After detecting the group identification ^^en this processing ends, the matched .Iter 82 

Cof the long code LC is captured into the snatched Wter 82, a^d w P ^^^^^ ^^^^^^ alue S^ 

S ' *»= tn. ™c.l.«l sig.^. "J^rS^'e^w a. high .peed. And m>. me 

™^«caSl» ear be oblainedal hljili speed ea* "S^'f' "^i,seo™ared««h»eco^^^ 

fM43? Note that, in the aforementioned ^'"^'^'"'^"'^^'J' ^ "/'^ ,^ in DS-CDMA scheme. However, the present 

Eitr:ist=e"='rrrr^ca»c....- 
Ee rr r srs,:rr^ r ™« - — - 
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a control device lor stopping the ^ simultaneously, swrtch ng the rep ^.^^ 

^- « to claim 1 further comprising 

said correlation value sent from sa^^ „h neriod of time to cause said cor- 

value or not. detecting the type of said h ra ^^^^ ^ ,,^3^ f J"^ ^ ^ajd correlation 

Sen sa-Ki third code Is '^f-^^^^'^Z^^.^^ '-9^^^ °' cS^^^^^^ -'^^^ 

said second replica code 10 the correi from said comparator. 

sdid correlfltion vsluo 
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to claim 1 wherein said control device is for 
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